Investigation on thiol-ene reaction initiation conditions
In the article described results demonstrate successful thiol-ene reaction initiation thanks to physical effects provided by highly resonant NCs. For this reaction 2,2′-Azobis(2-methylpropionamidine) dihydrochloride (AAPH) was used as a radical initiator.
In order to test this radical initiator performance in bulk conditions we have performed the thiolene reaction under several experimental conditions. The aqueous reaction mixture was first prepared by dissolving one equivalent of both: thiophenol (3.5 µL, 7 mmol.L -1 ) and pentenoic acid (3.5 µg, 7 mmol.L -1 ). This acid has been used to mimic the allyl mercaptan since the latter one has a thiol group that could directly react with the double bond of another allyl mercaptan molecule. In such conditions, it will not be able to determine the actual efficiency of the thiol-ene reaction between the thiophenol and the mecaptan. Thus we have used the pentenoic acid that have no thiol group but still have a double bond for thiol-ene reaction. Since this acid and the allyl mercaptan have similar structure, we assume that the reaction rate is also similar for both For all experiments, the exposure time (illumination or heating) was set to 30 min. The thiol-ene reaction in bulk was monitored by 1 H NMR thanks to the observation of multiple peaks at 7.48 ppm and 2.71 ppm (a and b labels on the figure S2, respectively). The first peaks correspond to a shift of protons from the aromatic ring whereas the peaks at 2.71 ppm are assigned to the protons of the carbon bound to sulfur 1 . No spectral changes were observed on the NMR spectra after irradiating the mixture using identical parameters as the ones described in article (laser of 660 nm with the power of 0.45 mW) and even after increasing the laser power by one order of magnitude (power of 4.5 mW). The reaction starts at very low level after incubating solution at 60°C (observation of peaks with very low intensity at 2.71 and 7.48 ppm). This observation is not surprising. In the literature, the use of AAPH for radical reaction demands heating to 60°C for 24h 2 . The highest reaction efficiency was observed by irradiating sample under UV light since after 30 minutes of illumination intense bands are observable.
These results indicate clearly that the thiol-ene reaction cannot be initiated using the 660 nm excitation wavelength even if the laser power density is high without any plasmonic structures.
Moreover, the reaction is slow using the increase of the temperature or the UV light. It means that the plasmonic effect enhance the chemical process and accelerate the thiol-ene reaction at the nanostructure surface. The comparison of the SERS spectra obtained after thiophenol grafting by thiol-ene reaction or by spontaneous or competitive interactions is presented on Figure S3 . Except the first negative control (C1) all other SERS substrates were initially pre-functionalized by either allyl mercaptan or mercaptoethanol. After the thiophenol immobilization, all SERS spectra exhibit very similar spectral features that can be assigned to the main fingerprints of thiophenol. This means that the grafting of the thiophenol did not change its structure or its orientation on the gold surface.
Moreover, the contribution of the allyl mercaptan or mercaptoethanol is actually limited to the SERS spectra which are dominated by the thiophenol contribution. 
Temperature calculation
When light is absorbed by a nanoparticle (NP), part of the incoming energy is turned into heat, leading to an increase of the NP temperature (ΔT 0 ) and as a consequence inducing a local heat of the surrounding media. ΔT 0 is directly related to the absorption cross-section (σ abs ) as 3 :
with I inc the irradiance of the incoming beam in the plane of the NP, R eff the effective radius of the NP (defined as the radius of a sphere of a volume equals to that of the NP), β a constant depending on the aspect ratio of the NC and κ surr the thermal capacity of the surrounding medium. In our case, κ surr is considered as the mean of the thermal capacity of water and glass
In the case of an assembly of NPs, the heating transfer from one NP to the others contributes to the temperature increase. Considering a Gaussian beam of waist (w 0 ) shining an array of NPs, the collective temperature increase is proportional to the absorption cross-section of the individual NP and a geometrical parameter as 4 :
where A is the area of the lattice. In the case of a square lattice of side length D, A=D 2 .
The absorption cross-sections of the NC assembly in a square lattice arrangement were calculated by Discrete Dipole Approximation (DDA) using DDSCAT 7. The surrounding medium was modeled by an effective medium with relative permittivity ϵ eff [8] [9] [10] equal to the mean of that of the glass substrate and that of water (Eq. 1).
The absorption cross-sections calculated by DDA are shown on figure S4 . 
